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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a steel sheet excellent in deep-drawability and uniformity of the 
mechanical property in a coil width direction by specifying the component composition of blank steel and 
adapting various conditions in a hot rolling process. 

SOLUTION: The composition (wt%) of the blank steel is made to have <0.02% C, <0.6% Si, <2.5% Mn, <0.10% P, < 
0.05% S, <0.004% O, 0.01-0.10% sol.AI and 0.01-0.40% at least one kind of Ti, Nb, V and Zr. Further, in order to 
regulate the average crystal grain diameter to 5-50 ^im after hot-rolling and the fluctuation degree Dmax/Dmin 
of the average crystal grain diameter in the coil width direction to <2.0, a part or all of rough-rolling bar in the 
longitudinal direction is heated and the finish temp, is regulated in the range of (Ar3)-(Ar3+30° C) from the 
leading part to the trailing part of the hot-rolled coil. The cooling at a run-out is started within 15 sec after 
completing the finish-rolling, and after cooling to 750° C at >20° C/sec average cooling speed, the hot-rolling 
is executed under condition of <700° C coiling temp. 
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M n 


S 


P 


O 
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N 


T i 


N b i V, Z r , B 


1 


0.0016 


0.01 


0.16 


0.008 


0.01T 


0.0024 


0.02T 


0.0017 


0.029 






2 


0.0011 


0.03 


0.60 


0.005 


0.050 


0.0020 


0.030 


0.0012 


0.030 






3 


0.0055 


0.01 


0.21 


0.004 


0.010 


0.0019 


0.031 


0.Q038 




N b : 0.060 




4 1 


0.0020 


0.02 


0. 25 


0.005 


0.019 


0.0021 


0.032 


0. 0037 


0.027 


V :0.010 




5 


0.0018 


0.22 


2.00 


0.003 


0.0T5 


0.0025 


0.032 


0.0028 


0.027 


Z r : 0.020 




6 


0.0017 


0.03 


0. 17 


0.003 


0.010 


0.0024 


0.035 


0.0024 


0.032 


B : 0.0005 




7 


0.0018 


0.01 


0.20 


0.008 


0.012 


0.0026 


0.027 


0.0029 


0.028 


N b : 0.015 
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[D»3i/Dftifl3 


1 


i 


100 


1020—1075 


(Ar 8 )-(At 8 +22) 


1.2 


30 


B 


640 


15 


1.50 


2 


i 






(Ar 3 -10)-(Ar $ +35) 


1.1 


32 


C 


642 


16 


2.35 


3 


2 


90 


1031 — 1080 


(At»+5) — (At s+25) 


! 1-3 


30 


A 


645 


16 


1.35 


4 


3 




1028-1060 


(Ar 8 +5>— (Ar 3 +30) 


1.1 


25 


C 


640 


18 


1.85 


5 


4 


90 


1040—1100 


(Ars>-(Ar 8 +Zl) 


1.3 


25 


A 


683 


15 


1.55 


6 


5 




1042-1100 


(Ar 3 +3> — (Ar 3 +25) 


1-5 


30 


X 


682 


20 


1.90 


7 


6 




1030 — 1071 


(Af 8 +4)-(Ar 8 +21) 


1.2 


22 


B 


684 


16 


1.73 


8 


7 


90 


1038 — 1080 


(Ara+5) — (Ara+26) 


1.3 


20 


A 


681 


14 


1.40 


9 


7 


90 


1035-1075 


(At 3 )-(Ai 3 +28) 


2.5 


21 


B 


641 


55 


2.10 


10 


7 




1033-1074 


(Ars+10) — (Ar,+30) 


1.5 


15 


B 


640 


55 


2.25 


11 


7 


90 


1030-1076 


<Ai 8 +5) — (Ara+25) 


1.5 


22 


B 


730 


60 


2.40 
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r 


E 1 (%) 


r 


E 1 (%) 


1 


1.96 — 2.15 


50.3 — 51.6 


2.07 — 2. 15 


50.5 — 51.6 


_ t _ Otf, f-wU «m| 


2 


1.76 — 2. 12 


47. 9 — 53. 2 


1.76 — 2. 12 


47. 9 — 50.0 


it; & 03 


3 


1.95-2.09 


50.5-51.3 


1.98—2.05 


50.7 — 51.0 




4 


1.90-2. OB 


50.0-51.8 


1.91-2.07 


50.1—51.5 




& 


2.01 — 2.13 


50.5 — 51.6 


2.08 — 2.10 


50.5—51.3 




6 


1.92 — 2.06 


50,5 — 51.9 


1.93—2.05 


50.5 — 51.8 




7 


1.90-2.10 


50.4-51.7 


J. 92 — 2.08 


50.5-51.7 




8 


1.93 — 2.07 


50. 5 — 51.6 


3.95 — 2.06 


50.8 — 51.6 




9 


1.69-1.82 


46. 1-48.7 


1.71—1.81 


46. 5-48.3 


jfc « « 


10 


1.65 — 1. 80 


46. 0-48. 5 | 


1.67—1.79 


46. 3—48.2 


* & a 


11 


1.64 — 1.81 


46. 2 — 48.8 


1.66 — 1.80 


46. 5-48.2 


it & m 
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